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The demonstration of the existence of a specific cutaneous hypersensitivity in
leishmaniasis was originally made by Wagener (1) and by Wagener and Koch
(2) who obtained positive cutaneous reactions with alkaline extracts of Leish-
mania tro pica and of Leishmania infantum (=L. donovani) in rabbits previ-
ously inoculated with dead culture forms of these flagellates.
Montenegro (3, 4) was the first one to use the cutaneous test for the diagnosis
of human leishmaniasis, having obtained a positivity index of 86.4 per cent by
using alkaline extracts prepared from culture forms of L. brasiliensis. He also
showed that an antigen from L. tro pica could likewise elicit positive reactions.
These contributions justify the usual designation of "Montenegro's reaction"
given to this intradermic test.
In the subsequent years several investigators (6, 7, 8, 9, 10, 11, 12) confirmed
the positivity of the test in patients affected with American leishmaniasis,
using an antigen suggested by Jessner (5), who used a suspension of leptomonas
for the diagnosis of oriental sore. Besides its high sensitivity and specificity the
test was considered of great diagnostic value for the following reasons: (1) The
demonstration of the etiologic agent in smears is limited to the early cases; the
results are positive in practically 100 per cent only if the lesions are of two-
months duration or less, the percentage decreasing to 75 per cent in lesions from
2 to 6 months old and to 20 per cent in older ones (9, 13). The index of positivity
obtained by the examination of histologic sections shows comparable figures
(14); (2) The other indirect methods of diagnosis (cultures and serologic re-
actions) have not yet proved satisfactory for diagnostic routine, due to tech-
nical difficulties and inconstant results. The diagnosis must therefore very often
be made on clinical and epidemiological grounds, and confirmed by the cutaneous
test. However, studying this test in his recent thesis, Rotberg (12) points out
that "over half of the controls showed after 48—72 hours, small reactions, not
larger than 5 mm., but persistent and likely to cause difficulties for interpreta-
tion". Correa (15) studying Montenegro's reaction in tuberculosis patients,
proved it to be positive in a group of 12 cases with lymph node lesions, primary
infection or scrofuloderma. Campos (16) performed the test on 9 patients with
pemphigus foliaceus, and obtained positive results in 2. All those who have used
this method routinely have had difficulty in evaluating the results.
The preceding considerations appeared to warrant attempts to improve
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Montenegro's test, eliminating all possible causes of false reactions, to insure its
reliability in the diagnosis of American leishmaniasis.
Since Senekji (17) used the polysaccharide fraction of L. tropica in patients
with oriental sore, showing a specific and constant allergy, one of us (J.P., 18)
was able to demonstrate in 2 cases of American leishmaniasis a positive reaction
with a polysaccharide fraction isolated from culture forms of L. brasiliensis.
The aim of the present work was to enlarge the original investigation.
MATERIAL AND METHODS
Cases of Leishmaniasis and Controls
The investigation was carried out in 21 patients with American leishmaniasis
hospitalized in the Dermatologic Clinics (Men's Ward—Dr. J. Aleixo; Women's
Ward—Prof. 0. Orsini) of the Santa Casa de Misericordia of Belo Horizonte
(University Hospital). There were 16 patients afflicted with the mucocutaneous
form of the disease, three with the cutaneous form and two with the mucous
form. The duration of the disease was one year or less in three patients (4 months,
10 months and 1 year) and ranged from 2 to 24 years in 18 patients. Monte-
FIG. 1. American Leishmaniasis. Montenegro's test: upper—with an antigen of poly-
saccharide fraction of L. brasiliensis and lower—with an antigen of suspension of lepto-
monas.
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negro's reaction was performed also in 45 controls; 10 were "normal" individuals
•and 35 were affected with miscellaneous dermatoses.
Antigens of L. brasiliensis
For the isolation of the polysaccharide fraction from culture forms of L. brosilicnsis,
Fuller's method (19) for the extraction of polysaccharides from bacteria was used, with
some modifications as described in the papers by Muniz and Freitas (20) and Muniz (21).
•The same technic had previously been employed by Pellegrino and Brener (22) for the
extraction of polysaceharides from L. brasiliensis. One week after transplant the culture
Iu1ms of the flagellate were freed from the fragments of agar occasionally separated from
the medium, by filtration through gauze and cotton. After prolonged washing with normal
saline solution by centrifuging, 3 ml. of formamide was added to each 1 ml. of moist mass
of the parasite. The suspension was shaken, then placed in a small beaker and heated in a
glycerin bath at 150 degrees C. for 15 minutes and finally allowed to cool. Ten ml. of acid-
alcohol mixture (95 parts of absolute alcohol with 5 parts of 2N hydrochloric acid) was
added, the suspension shaken for 20 minutes and the precipitate removed by centrifuging.
•The supernatant was carefully drawn off and mixed with 20 ml. of acetone. The tube was
shaken, the precipitate spun down and the supernatant discarded. The residue was placed
in a vacuum chamber to allow complete evaporation of the acetone. Eight ml. of normal
saline solution were added to the precipitate and the pH was adjusted to 7.0—7.2 with a
weak solution of sodium carbonate. The suspension was left overnight in the refrigerator
and then centrifuged for 30 minutes at 3,000 r.p.m.. The supernatant was used as the an-
tigen.
An antigen composed of a suspension of leptomonas was also used for comparison. Culture
forms of L. brosiliensis were washed three times in normal saline solution and then sus-
pended in a 1:5,000 merthiolated saline solution. The leptomonas were counted and adjust-
ments made so that the suspension should contain 10,000,000 flagellates per ml., according
to the method of Rotberg (12).
Technic of testing, reading and recording the reactions
Both antigens, the polysaccharide fraction and the suspension of leptomonas,
were injected intradermally, in the dosage of 0.1 ml., in the flexor surface of the
forearm of each patient.
The reaction was read in 48—72 hours, routinely, and also in 8 and 21 days in
order to observe the so-called "late reactions". A positive test was indicated, in
the 48—72 hours reading, either by the formation of a vesicle or a bulla, a pustule
or an area of erythema with marked infiltration (denoting a strong reaction), or
by a small area of infiltration, only perceptible by touching (slight reaction). The
limits of the infiltration were marked with ordinary ink and transferred to an
absorbent paper previously wet. The areas drawn in the paper were measured
by a planimeter following the method advised by Pellegrino and Macedo (23).
With this procedure it was possible to compare more accurately the results
obtained with each antigen.
RESULTS AND DISCUSSION
The areas of infiltration observed with the injection of the polysaceharide
fraction were uniform, slightly elevated, but easily perceptible to touch, and
showed a marked erythema in white individuals. After 8 days a reduction in the
size of the infiltration was noticed. This decreased progressively, becoming very
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TABLE 1
Intradermic test in 21 cases of American leishmaniasis
Results of the measurement of the areas (sq. cm)
Cases Suspension of Leptomonas Polysaccharide Fraction
1 0 0
2 1.5 1.1
3 0 0
4 1.2 1.3
5 0.8 1.2
6 0 0
7 0.3 0
8 3.5 2.5
9 2.1 2.1
10 1.1 3.0
11 1.3 1.7
12 1.3 1.9
13 1.4 0.9
14 0.3 1.2
15 0.9 1.3
16 0.7 0.5
17 0.9 0.9
18 1.2 0.9
19 0.8 0.8
20 0.8 1.2
21 0.8 2.2
Mean 1.0 sq. cm 1.2 sq. cm
discrete or even disappearing at the end of 21 days. On the contrary, at the 48-72
hours reading, the suspension of leptomonas elicited an erythematous papule,
more elevated in its center. At the 8 and 21 days readings the papule still per-
sisted, and in 66 per cent of the cases developed some necrosis. This "late reac-
tion" was studied histologically by Portugal and Gimenez (24), who reported
the formation of a tuberculoid structure after the 8th day. Rabello et al. (25)
and Rotberg (12) believe this reaction has a special meaning in the allergic
picture of leishmaniasis. The fact that the polysaccharide fraction, which is a
soluble antigen, does not cause the late response, leads us to offer the tentative
interpretation that the "solid" component of the antigen is responsible for the
late reaction. The average area of infiltration was 1.0 sq. cm. for the leptomonas
suspension and 1.2 sq. cm. for the polysaccharide fraction (Table 1). Statistic
analysis of the results showed that this difference is not significant (t = 1.284).
The reaction with the polysaccharide fraction was positive in 17 out of 21
cases of American leishmaniasis; with the suspension of leptomonas it was posi-
tive in 18 patients, one giving a slight reaction. Thus, regarding sensitivity the
results were comparable. The negative results, reported by many authors (13.6
per cent—Montenegro (3, 4); 2.5 per cent—Gomes (8); 8 per cent—Lopes and
Laender (11)) have been regarded either as an anergic phenomenon, or as occur-
ring in the early cases, because the time needed for the development of the allergic
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TABLE 2
Results of Monteneqro's test in controls
Diagnosis Number of Cases
Polysaccharide
Fraction
(Positives)
Suspension of
Leptomonas(Positives)
7 0 1
5 0 2
4 0 1
4 0 0
3 0 1
3 1 1
3 0 0
2 0 0
1 0 0
1 0 0
1 0 0
1 0 0
10 0 0
45 1 6
state had not yet elapsed. It should be pointed out, however, that contrary to
the fact observed in many infectious diseases, this anergy in leishmaniasis does
not mean necessarily an unfavorable prognosis, for out of our 4 cases with nega-
tive tests, 3 were cured after one course of antimony therapy and the other two
courses. In these patients the duration of the disease was 4 months in 1 case,
1 year in 2 cases and 2 years in 1 case, so that the anergy could not be attributed
to the early state of the infection. The search for L. brasiliensis was negative
both in sections and in smears. The diagnosis was based on clinical and epi-
demiological data and confirmed by the therapeutic test.
Regarding the specificity of the test, analysis of the control group shows that
with the suspension of leptomonas slight positive reactions, measuring less than
0.5 sq. cm. were obtained in 5 individuals, with the following dermatoses: 2
lepromatous leprosy, 1 scrofuloderma, 1 pemphigus foliaceus and 1 South
American blastomycosis. It should be considered significant that these reactions
disappeared by the 8th day. In 1 patient with actinomycosis the test was strongly
positive, and persisted in the late readings. The patient's history indicated,
however, that he came from a region where leishmaniasis is endemic, and had had
ulcerated lesions on the legs several years before, which left typical scars; there
appeared to be no doubt that he had been afflicted with the disease. With the
exception of this patient all the other controls gave negative results with the
polysaccharide fraction, which indicates a higher degree of specificity for this
antigen as compared with the suspension of leptomonas (Table 2).
SUMMARY AND CONCLUSIONS
Two types of antigens for intradermal test in leishmaniasis were studied com-
paratively: (a) A polysaccharide fraction isolated from culture forms of Leish-
Pemphigus foliaceus
Leprosy
Scrofuloderma
Chromomycosis
South American hiastomycosis
Actinomycosis*
Mycetoma pedis
Sporotrichosis
Chancroid
Syphilitic chancre
Dermatitis verrucosa (?)
Lupus erythematosus
Normal individuals
Total
* Cured case of American leishmaniasis.
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mania brasiliensis; (b) A suspension of leptomonas containing 10,000,000 flagel-
lates per ml.
The tests were performed in 21 patients having American leishmaniasis and in
45 controls, including 10 normal individuals and 35 with miscellaneous der-
matological conditions.
In the leishmaniasis group the reactions were positive in 17 cases with the
polysaccharide fraction and in 18 cases with the suspension of leptomonas. In
the control group the suspension of leptomonas caused false positive reactions
in 5 cases: 2 of lepromatous leprosy, 1 of scrofuloderma, 1 of pemphigus foli-
aceus and 1 of South American blastomycosis; the results with the polysac-
charide fraction were always negative. The following conclusions can be drawn:
(1) The intradermal test with the polysaccharide fraction was shown to be
comparable in sensitivity to the reaction obtained with the suspension of lepto-
monas in cases of American leishmaniasis; (2) The reaction with the polysac-
charide fraction is more specific; (3) Considering the high diagnostic value of
Montenegro's test, the use of the polysaccharide antigen is to be preferred,
particularly in regions where leishmanisis is endemic and differential diagnosis
with various tropical dermatoses is of great importance.
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